An ion-pair reversed-phase HPLC method for determination of fresh tissue adenine nucleotides avoiding freeze-thaw degradation of ATP.
Knowledge of the energetic state of tissue is required in a wide range of experimental studies, particularly those investigating the decline and recovery of cellular metabolism after metabolic stress. Such information can be obtained from high-performance liquid chromatography (HPLC) determination of tissue levels of adenine nucleotides (ATP, ADP, and AMP) and their interrelationship in the tissue energy charge (EC). Accordingly, a large range of techniques with which to measure these molecules and their downstream metabolites have been reported. However, the accurate determination of the tissue EC also depends on the nucleotide extraction procedure given that changes in adenine nucleotide levels take place very quickly when ATPases are not inactivated immediately. In this article, we describe an ion-pair reversed-phase HPLC method by which separation of adenine nucleotides can be performed rapidly, allowing multiple analyses in 1 day, with both high sensitivity and extraction efficiency and using fresh samples, thereby avoiding freeze-thaw degradation of nucleotides. We applied this method to hippocampal brain slice extracts and show that same-day extraction and analysis results in a more accurate determination of the in situ energetic state than does the commonly used snap-freezing in liquid nitrogen.